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THE GATE HOUSE AND NORTHERN TERMINUS OF no room for the erection of a gate house. The first 

THE NEW AQUEDUCT. operation, therefore, was to establish a platform by 
Among all the criticisms which have been applied to blasting out the rock. This was done, and an immense 

the new aqueduct, upon which the future water supply notch was formed, about ninety feet wide and upward 
of New York is to depend, no unfavorable ones can be of a hundred feet deep. At the back, the cliff left by 
found which are directed against the upper section, in- blasting rises to a great height. Within this notch 
cluding the main gate house and connections. This the foundations of the new gate house were laid. 
portion has been exempt from the judgments so freely The masonry is in three materials. Part is in course 
passed upon the main line. The majority of the ope- work of large blocks of limestone. The facings are in 
rations have been conducted in the open air: Far less similar work of granite. Some of the partition walls 
chance was given for carelessly executing the work are of brick. The whole is laio. in Portland cement. 
than existed in the underground tunnels, and the de- As the building does not extend back to the natural 
sire of the city engineers to make the work a perfect rock, the intervening space is filled with concrete. In 
one has been seconded to the utmost by the contractors. 

I 
some places a thickness of over twenty feet of such fill-

We illustrate in the present issue the operations now ing is used. Tlle new aqueduct, sweeping toward the 
in progress at the upper end of the aqueduct. They I west. enters the building at its southeast corner. 
comprise the new gate house and its connections with 
the new and old aqueducts, with the present Croton 
Lake, and with the future reservoir to be established 
by the erection of the Quaker Bridge Dam. 

The site of the work is Croton Falls. Taking advan
tage of the somewhat precipitous character of the 
bankR of the Croton River at this point, the engineers in 
charge of the original aqueduct built here the famous 
Croton Dam. This impounds the waters of the river 
and fOJ'IlIs the beautiful Croton Lake. The sloping 
banks that surround it form an admirable watershed. 
They are thinly settled, and in spite of many sugges
tions of contamination by factories, the inspection of 
the country tends to reassure the observer of the good 
character of the water supply. 

On the southern bank of the lake just above the dam 
is situated the old gate house. This is the one now in 
use, and which has done service for so many years in 
the past. From it the old aqueduct starts, running 
westward for a long distance before it turns to the 
south. The object of its builders was to follow a given 
contour liue very nearly, so as to avoid high or low 
work. It was their desire to make it as much as pos
sible open cut work. This accounts for its sinuous 
line, its route being determined by the inequalities of 
the surface. 

A short distance south and west of the old gate house 
is the terminus of the new aqueduct. This was built 
OIl principles the very opposite of those controlling the 
erection of its predecessor. The object waR to makela 
rock tunnel which should be as far as possible an effi
cient conduit, without any lining, save in some weak or 
exposed places. Very properly, this design was supple
mented by the adoption of a brick lining for the en
tire tunnel, backed up by ru bble masonry. The latter 
feature has been criticised by some � an unnecessary 
expenditure, but from an enlightened point of view, it 
was eminently correct. The aqueduct should be of the 
best possible description, and the thought of any 
economy at the sacrifice of strength or durability is not 
to be tolerated. We have already illustrated the work 
on the main line. Its defects, we have shown, are in a 
fair way of being remedied. 

This aqueduct starts from Croton Falll!l, and runs 
south and east, taking an almost direct line for the city. 
Its direction at starting is nearly opposite to that of 

Fig. I.-WEIGHING GASES. 

the old aqueduct. The character of a tunnel in solid 
rock was obtained by the selection of such a line. As 
far as possible, open cuts and I'oft ground were avoided. 
Conditions exactly opposite to those sought for by the 
old engiNeers were desired. 

On t1J.e south side of the Croton D.;tm, a high hill of 
�olid gneiss rock rises. Through this the aqueduct is 
driven. So precipitous was the bank, that there was 

GENERAL PLAN OF CONNECTIONS AT NORTHERN TER
MINUS OF THE NEW YORK AQUEDUCT. 

At the northeast corner two inlets, one vertically 
above the other, are situated. The lower one is 
termed the by-pass inlet. This provides for the with
drawal of water from the present Croton Lake. Forty
four and one-half feet above it is a second inlet. This 
emerges from the bank far above the level of the top 
of the dam and west of its line. It is designed as a sur· 
face outlet for the new lake to be established by the 
Quaker Bridge Dam. Ffnally, on the north side of the 
building two additional inlets are arranged. One is at 
the level of the by-pass; the other, vertically above it, 
is sixteen feet higher in elevation. These also open 
into the valley west of the dam. One is termed the 
bottom inlet, the other the middle inlet. 

Until Quaker Bridge Dam shall have been finished, 
only one inlet will be operative. This is the by-pass 
inlet. When the new aqueduct begins its work, it will 
receive all its water through this. The other three 
inlet!' are for use when the new lake will be established. 
Then the present Croton Dam will be immflrsed under 
many feet of water. The three inlets now exposed 
will also be submerged, and water can be taken from 
top, middle, or bottom layer, at will, of the new lake. 
Each inlet is circular and fourteen feet six inches in 
diameter. 

There is no intention of abandoning the present 
aqueduct. Hence a second outlet is arranged which 
ultimately is to connect with it. This star-ts from the 
northwest corner of the gate house. and, sweeping to
ward the north, is eventually to be joined to the old 
aqueduct. Its diameter is eight feet six inches. It is 
circular in section. 

The general plan of the building is well shown in the 
bird's eye view of its foundation. Some of the minor 
features do not appear, as they are hidden by the sup
erincumbent masonry. Thus, a chamber is arranged 
for a turbine which is to supply power for the differ
ent operations. A drainage well and sump are ar
ranged to keep the cham bel's clear of sediment. When 
completed, it will be one of the most substantial and 
complete buildings of its class in the world. Its founda
tions, as is clear from what we have said, will be almost 
monolithic in character. 

As the submersion of much of the present roadway 
is inevitable when the great dam will be completed. a 
new one has been included in the plans. Along the 
front of the river bank a high retaining wall is to be 
carried, and the space back of it is to be filled in. The 
new road will run along this between the gate house 
and the reservoir. 

The change to be effected in the surrounding country 
by the Quaker Bridge Dam is very great. The sites of 
many buildings will be immersed. The water will rise 
above the level of the old gate house, and will wash 
against the retaining wall nearly as high as its coping. 
The present lake will be increased immensely in area 
as regards the portion above the Croton Dam, while 
many miles of country between it and Quaker Bridge 
will also be converted into a lake. The scene of the 
operations we describe is well worth a visit, and the 
contrast between the lake of to-day and that of the 
next decade will be a most impressive one. 

.' ... 

THE man who has "grit" and ability and is willing 
to start in business, in a small way, usually makes a 
success of it. 
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The Mosquito a Dlesslnll: to Man. 

A lecture was recently delivered at Madras, India, on 
that interesting and familiar pest, the mosquito. The 
lecturer, Mr. H. Sullivan Thomas, asserts that it is 
only the female mosquito that does the biting. He 
considers the mosquito a most useful pest, seven-eighths 
of its existence being devoted to the service of men and 
only one-eijihth to their annoyance. It exists in the 
larval state twenty-one days, and during that period 
engages in sanitary work with ardor and thoroughne��. 
Wherever there is dirty water, wherever there is a 
filthy drain, there the mosquito larVal are to be found 
in hundreds, voraciously devouring the contaminating 
matter.-New 01'leans Times-Democrat. 

SIMPLE EXPERIMENTS IN PHYSICS. 
BY GEO. M. HOPKINS. 

WEIGHING GaSES. 
In former experiments illustrating the diffusion of 

gases, it was shown that carbonic acid gas was very 
much heavier than air, by pouring the gas from one 
vessel to another, thus to a great extent displacing the 
air in the receiving vessel, in the same manner as it 
would be displaced by the pouring in of a liquid. In 
the case of pure hydrogen or illuminating gas, the 
order of things was reversed; i. e., to fill the vessel it 
was necessary to invert it, so that the air might be dis
placed by the rising of the gas, which is so mnch lighter 
than air. 

To show visibly that one gas is heavier than air 
and the other lighter, a pair of balances may be 
pressed into the service. If the balances are not at 
hand, a pair may readily be made of wire, as shown in 
the engraving. All the pivots should be made V
shaped, to reduce the friction to a minimum. The pivot 
of the beam should be a little higher than the bearing 
surface of the hooks at the ends of the beam. The coni
cal scale pan lllay be made of paper, by radially slitting 
a disk, overlapping the edges, and sticking them to
gether. The paper box for receiving the g�s is five 
inches in each of its dimensions, and is suspended from 
the scale beam by a wire stirrup, so that it may be re
versed. After bringing the scale to equilibrium in air 
by placing some small weights in the pan, the air oon
tained by the box Tllay be displaced by pouring in car
bonic acid gas. The box will immediately descend, 
showing that carbonic acid gas is heavier than air. 
Allowing the weights in the pan to remain the same, 
the paper box is inverted, when the carbonic acid falls 
out, and air takes its place. 'l'he balance beam again 
becomes horizontal. Now, by opening a jar of hy
drogen under the box, the air is again displaced, this 
time, however, by the rising of the inflowing gas. 
When the greater portion of the air is replaced by hy· 
drogen, the box rises, showing by its buoyancy that 
its contents are lighter than air. If the balance is 
allowed to remain for a time, the gas will be diffused, 
and the balance beam will return again to the horizon
tal position. 

In Fig. 2 is shown a verysirnple wheel, to be operated 
by gases. The wheel consists of a disk of light but 
stiff card board, mounted between two corks on a 
straight knitting needle, and provided around its per
iphery with buckets formed of squares of writing paper, 
attached to the periphery of the disk by two adjoining 

Fig.2.-GAS WHEEL. 

edges so as to form hollow cones, as shown. The knit
ting needle is journaled in wire or wooden standards, 
and lubricated so that it may turn freely. Carbonic 
acid gas may be generated in a pitcher and poured 
upon the wheel in the manner illustrated. By making 
the wheel large enough and carefully balancillg it, it 
may be turned by liberating hydrogen gas under the 
mouths of the buckets. 
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